Effects of Ca2+-activated potassium and inward rectifier potassium channel on the differentiation of endothelial progenitor cells from human peripheral blood.
Endothelial progenitor cells (EPCs) are bone marrow-derived cells that have the propensity to differentiate into mature endothelial cells (ECs). The transplantation of EPCs has been shown to enhance in vivo postnatal neo-vasculogenesis, as well as repair infarcted myocardium. Via the whole-cell patch clamp technique, numerous types of ion channels have been detected in EPCs, including the inward rectifier potassium channel (IKir), Ca2+-activated potassium channel (IKCa), and volume-sensitive chloride channel, but their influence on the differentiation of EPCs has yet to be characterized. The present study was designed to investigate: (1) which ion channels have the most significant impact on the differentiation of EPCs; (2) what role ion channels play in the functional development of EPCs; (3) the mRNA and protein expression levels of related ion channel subunits in EPCs. In our study, EPCs were obtained from the peripheral blood of healthy adults and cultured with endothelial growth factors. When EPCs differentiate into mature ECs, they lose expression of the stem cell/progenitor marker CD133, as analyzed by flow cytometry (0.44±0.20 %). However, treatment with the potassium channel inhibitor, tetraethylammonium (TEA) results in an increase in CD133+ cells (25.50±7.55 %). In a functional experiment, we observed a reduction in the capacity of TEA treated ECs (differentiated from EPCs) to form capillary tubes when seeded in Matrigel. At the mRNA and protein levels, we revealed several K+ subtypes, including KCNN4 for IKCa, KCNNMA1 for BKCa and Kir3.4 for IKir. These results demonstrate for the first time that potassium channels play a significant role in the differentiation of EPCs. Moreover, inhibition of potassium channels may depress the differentiation of EPCs and the significant potassium channel subunits in EPCs appear to be IKCa, BKCa and Kir3.4.